varies over a wide range from 7°C in winter to 46.8°C in the summer. Due to undulated topography just about fifty percent of the total rainfall flows away as run off (5) . The total goat population of Purulia is 813191 (7). 2.2.2. Nadia, fall under Lower Gangetic Plains region of India (6) . About 68% of the land is cultivated. The soil of this sub-zone is deltaic alluvial and the climate is per humid to humid. Annual rainfall ranging between 1,200 mm and 1,700 mm. The zone has a tropical climate with a short spell of winter season. The hot season lasts from mid-March to mid-June, with the day temperature ranging from 38°C to 45°C in different parts of this region. The monsoon arrives by the month of middle June. Winter extends about three months; the average minimum temperature not goes down below 10°C. Average rainfall of this area is 1,435.8 mm (6) . The total goat population of Nadia is 952143 (7).
2.3.
Climatological measurement: The three year data on temperature of the study area has been collected from the state meteorological department and the mean of the three years with standard deviation was calculated ( Table 1 ) using MS-Excel 2007 and shown here in a tabular form (Table 1) . 
2.4.
Blood collection and clinical analysis: Data on blood parameters have been collected on apparently healthy goats using purposive sampling technique (8) for the year and categorized into two seasons. The seasons include pre-monsoon and post-monsoon. About 4 ml of blood was collected by jugular venipuncture from each goat between 12 o'clock to 2 pm under the intense sun using disposable Vacutainer needles and tubes (9) . The collected blood has been dispensed into di-potassium ethylene di-amine tetra acetic acid (K 2 EDTA) vials and labeled accordingly.The anticoagulants mixed blood then used to analyze for the packed cell volume (PCV), erythrocyte or red blood cell (RBC), haemoglobin (Hb). Total erythrocyte count (TEC) or the RBC count (calculated in 10 6 /µl) has been done with the help of improved Neubauer counting chamber (10, 11) . The total hemoglobin (calculated in g/dl) concentration in blood has been determined by the Drabkins method (cyanmethaemoglobin method) (12) . Determination of Hematocrit value or PCV (in %) has been done by hematocrit tube method andmean corpuscular volume ormean cell volume or MCV (infemtoliter per cell or fl),mean corpuscular hemoglobin or MCH (in picogram per cell or pg) and mean corpuscular hemoglobin concentration or MCHC (in %) have been calculated from the values of PCV, RBC and Hb (10) . Blood pH has been studied on field using pH meter. Blood glucose level (mg/dl) has been analyzed by glucose oxidase method as modified by Gochman and Schmitz (13).
2.5.
Statistical analysis: The statistical analysis of the data was performed using SPSS 21.01 (14) . Analysis of variance (ANOVA) test was used to determine the effects of season and the two different agro climatic regions studied here on the parameters (15) . Mean separation has been performed using MS-Excel 2007.
III. Results:
The result obtained from the present study reveals that in Nadia, blood pH (p<0.05) and blood glucose level (p<0.01) in black Bengal goats are significantly increase during post-monsoon. When compared to the post-monsoon hemoglobin level significantly (p<0.01) increase in pre-monsoon. During post-monsoon RBC count non-significantly increase than in pre-monsoon. PCV, MCV and MCH values also show significant (p<0.01) increase in pre-monsoon. MCHC shows no significant difference between the two seasons ( Table 2) . 
The Effect of Ambient Temperature on Some Biochemical Profiles of Black Bengal Goats ….
In Purulia, blood pH significantly (p<0.01) lowers whereas Hb level significantly increases with concomitant decrease of TEC in pre-monsoon season.. PCV, MCV and MCH value also show significant (p<0.01) increase in pre-monsoon similar to the trend found in Nadia (shown in Table 2 ). In Purulia blood glucose level and MCHC value shows no significant difference between the two seasons (Table 3) . During the seasonal analysis, the blood pH value shows no significant difference between Purulia and Nadia in the season of pre-monsoon. Blood glucose as well as Hb level increase significantly (p<0.01) in Nadia where as RBC values shows no significant difference between the two regions in the season of pre-monsoon. PCV, MCV and MCH values significantly increase (p<0.01) in Nadia during pre-monsoon. MCHC shows no significant difference between the two regions (Table 4) . During the season of post-monsoon, blood pH value only shows significant increase (p<0.01) in Nadia than Purulia. All other values such are blood glucose; Hb, PCV, MCV and MCH show no significant difference between two regions. MCHC also shows no significant difference between the two regions. The non significant values suggest here that there are little physio-biochemical changes among the animals during the season of post-monsoon in between those two regions (Table 5) . Table 5 . Effect of the regional variation on the bio-chemicals parameters in post-monsoon *: P < 0.05; **: P < 0.01; NS: not significant
Here we also calculate all the parameters in season wise to evaluate show the physiological changes according to seasonal variation. The blood pH count has been significantly higher (p<0.01) in post-monsoon. There are no significant differences in blood glucose value as well as RBC value between two seasons. Hb level shows significant increase in pre-monsoon than post-monsoon. PCV, MCV as well as MCH values show significant (p<0.01) decrease in post-monsoon. MCHC also shows no significant difference between the two seasons (Table 6 ).
There are significant higher (p<0.05) pH value in Purulia than Nadia when compared among the region. Blood glucose value shows no significant difference between two regions. PCV value has been (Table 7) . 
IV. Discussion
During the experimental period, the animals (here black Bengal goat) have been exposed to marked seasonal changes in ambient temperature. Seasonal changes influence the physiological responses of the animals in dissimilar way. It is known that each and every individual biological organism is somehow different from other individuals of same group. So, their responses to same environment can be different from others. The goat body temperature rises along with the elevated ambient temperature, which secondarily increase the water uptake by the goat (16, 17) . Under subtropical conditions, the water consumption of goats has been much higher during pre-monsoon than in post-monsoon (18) . The enormous drinking of water reduces the feed intake in extreme heat condition in pre-monsoon (19) . These nutritional modifications are manipulating the composition of blood in goats (20) .
Blood pH values in pre-monsoon are lower than post-monsoon in both the region i.e. Purulia and Nadia (Table 2 , 3, 5 and 6). It shows that during season of high ambient temperature arterial blood becomes more or less acidic, which may be an outcome of nutritional modification happens at that time. Goats from Purulia always show lower pH values in blood (Table 4 and 7), which may be an effect of regional variations. Blood pH also a has relation with thedifferent bio-physical parameters likearterial blood pressure, blood gases, rectal temperature, heart and respiratory rates (21) and variation among them also cause variation in blood pH values (21) . The blood glucose level always has been higher in post-monsoon. This is most likely due to the fact that during pre-monsoon season glucose consumption has been high in the body since there was less forage to intake. To afford more energy to the animal in order to disperse more heat to maintain the body temperature at normal level, and in the season of pre-monsoon, the feed intake is depressed due to high ambient temperature which confirms with the findings of other workers (22) . This may be the same reason for having lower blood glucose level in Purulia than Nadia.
Decline in erythrocyte or RBC count in Purulia and Nadia during the season of pre-monsoon may be related to decrease of thyroid hormones secretion which is related to declining the process of erythropoiesis (23) . The higher mean values of erythrocyte count in Purulia and Nadia (Table 5 ) during post-monsoon in the present study may be associated with improvement of nutritional status of goats, which is supported by other workers in sheep (24, 25) . The present results for seasonal changes in erythrocyte count are similar as the other workers. Who had been (26) reported higher values of PCV and Hb during pre-monsoon compared to the postmonsoon but some other workers (27) found that decline in erythrocyte count along with sharp decline in PCV and Hb count in the season of pre-monsoon. Cameroon goats kept in temperate environment (28) shows lower values of Hb, PCV and RBC total count in post-monsoon. These variations of responses of goats may be attributed to divergence in ambient temperature as well as the variation in agro-climatic regions.
The current results indicate that MCV and MCH values have been significantly low in post-monsoon (Table 2, 3 and 6) in both Purulia and Nadia. It is also observed that throughout the year MCV and MCH values are comparatively higher in Nadia (Table 4, Due to wide range of undulated topography in Purulia about fifty percent of the total rainfall flows away as run off (4) so through the year there are less forage to graze and in the season of pre-monsoon the condition of animals become severe due to least forage availability and scarcity of water. These may be the cause behind the significant variation of biochemical parameters of goats between the two seasons before and after monsoon in Purulia and in between the regions Purulia and Nadia. On the other hand the animals in Nadia get chance to graze throughout the year with less water scarcity. The variation of biochemical responses of goats, in Nadia occurs only due to the seasonal variation. So, now we can conclude that the seasonal changes or the changes in ambient temperature may not only the factor that influences the physio-biochemical response of goats there are some effects of regional variations are also present.
